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Abstract

As elemental diets are effective therapy for inflammatory bowel disease (IBD), intralumenal environment
including ingested food, indigenous flora, bacterial component, microbial metabolites and fermentation products
closely related to the etiology and pathophysiology of IBD. The aim of this project is to identify the nutritional
stimuli-inducing signaling pathways related to gastrointestinal inflammation, and eventually to apply the result

to the development of remedies against IBD.

In this project, we elucidated the influence of starvation and refeeding on epithelial cell damage and
regeneration using murine colitis models. Mice were provided drinking water supplemented with dextran sulfate
sodium (DSS) at the concentration of 2% for over 5 days, followed by 3 days of regular water. The starvation
was started on day 7. After starvation of 36 h, mice were refed with normal diet (CE2) or oral rehydration salts
(ORS), a mixture of salts and glucose. Starvation-refed mice showed marked suppression of mucosal
inflammation and acceleration of cell proliferation in DSS-damaged mucosa when compared with control
(non-starved) and ORS-refed mice. These results indicate that starvation during the critical phase of recovery
period may ameliorate intestinal inflammation and promote regeneration of damaged epithelium.

We further elucidated the influence of the dietary induced-response on immune cells. Starvation for 36
h dramatically decreased the number of cells in Peyer's patches (PP). In contrast, the sizes of cecal patches and
follicles were enlarged after starvation. In addition, we found the significant decrease in the number of B cells
and the change in the localization of CD11c¢" dendritic cells in PP located in the lower part of small intestine
after starvation. These results indicate that dietary induced-signaling affect maintenance of the number of
immune cells in gut-associated lymphoid tissues, such as PP, cecal patches and follicles.

We also analyzed the gastrointestinal tract of mice with high fat diet (HFD)-induced obesity and found
macroscopically distinct white patchy lesions in stomach. Histological analysis demonstrated that feeding of
HFD increased gastric corpus mucosal thickness and decreased the number of parietal cells expressing
HK-ATPase, a parietal cell marker. White patchy lesions were characterized by severe parietal cell loss and the
expression of ectopic Alcian blue-positive mucin, which resembled the previously reported spasmolytic
polypeptide expressing metaplasia (SPEM). The administration of antibiotics in drinking water prevented
HFD-induced increase in the corpus mucosal thickness, suggesting that the mucosal hypertrophy may be
dependent on microbiota. Because bile acid reflux has been thought to facilitate esophageal and gastric
carcinogenesis, we administered deoxycholic acid (DCA) in drinking water together with HFD feeding. This
treatment did not affect the development of cell metaplasia. These results indicate that HFD alone could induce
atrophic changes and metaplasia of proximal gastric mucosa in mice.

To find out the nutritional stimuli-inducing signaling pathway related to gastrointestinal inflammation
by using global gene expression profiles and epigenome data obtained from IBD samples, we have tried to

establish the method of in silico integrated analysis. Bioinformatics is now underway.
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